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ABSTRACT

Amidst the international community's competition for technological supremacy regarding carbon neutrality and the climate crisis, Korea
needs to accumulate technological capabilities and gain a competitive advantage by fostering professionals in the field of climate technology.
In particular, Korea urgently needs a mid- to long-term labor force development plan and a labor force demand forecast to support it.
Therefore, this study conducted a mid- to long-term labor force demand forecast for each climate technology and industrial sector by linking
climate technology industrial statistics and standard industrial classification statistics. Forecast results for the industrial sector indicate high
demand for labor force in R&D, electrical and electronics, and chemical industries. Forecast results for the climate technology sector suggest
that the labor force demand in energy production and efficiency sectors such as energy demand and storage, renewable energy, and power
IT is high. Other results indicate that the growth rate for labor force demand in the climate technology adaptation field is relatively high,
and that multi-disciplinary sectors have the highest labor force demand. Therefore, it is imperative to design and implement climate technology
labor force development policies for climate technology and related industries with high demand for mid- to long-term labor force, and to

increase cooperation among Korean ministries to foster interdisciplinary professionals in climate technology fields.
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Fig. 1. Methodology of mid to long—term labor force supply and demand forecast

Source: MEST and KRIVET (2009)
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Table 1. Climate technology classifications and details related to CPC-Y

Code Classification Details

GENERAL TAGGING OF NEW TECHNOLOGICAL DEVELOPMENTS; GENERAL TAGGING OF CROSS-SECTIONAL

Y TECHNOLOGIES SPANNING OVER SEVERAL SECTIONS OF THE IPC; TECHNICAL SUBJECTS COVERED BY FORMER

USPC CROSS-REFERENCE ART COLLECTIONS [XRACs| AND DIGESTS

Y02 TECHNOLOGIES OR APPLICATIONS FOR MITIGATION OR ADAPTATION AGAINST CLIMATE CHANGE

Y02B

CLIMATE CHANGE MITIGATION TECHNOLOGIES RELATED TO BUILDINGS

Y02C CAPTURE, STORAGE, SEQUESTRATION OR DISPOSAL OF GREENHOUSE GASES [GHG]
REDUCTION OF GREENHOUSE GAS [GHG] EMISSIONS, RELATED TO ENERGY GENERATION,
YO2E TRANSMISSION OR DISTRIBUTION
YO02P CLIMATE CHANGE MITIGATION TECHNOLOGIES IN THE PRODUCTION OR PROCESSING OF GOODS
Y02T CLIMATE CHANGE MITIGATION TECHNOLOGIES RELATED TO TRANSPORTATION
Y02W | CLIMATE CHANGE MITIGATION TECHNOLOGIES RELATED TO WASTE WATER TREATMENT OR WASTE MANAGEMENT

Y04 INFORMATION OR COMMUNICATION TECHNOLOGIES HAVING AN IMPACT ON OTHER TECHNOLOGY AREAS

SYSTEMS INTEGRATING TECHNOLOGIES RELATED TO POWER NETWORK OPERATION, COMMUNICATION OR

Y04S INFORMATION TECHNOLOGIES FOR IMPROVING THE ELECTRICAL POWER GENERATION, TRANSMISSION,

DISTRIBUTION, MANAGEMENT OR USAGE, i.e. SMART GRIDS

Source: EPO and USPTO
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Table 2. Climate Technology Industry Statistics Survey design

Section

Details

Survey Subject

As of December 2020, 7,648 companies and institutions have applied for and registered patents
under the CPC-Y code (Y02, Y04)

Survey Method

Online and telephone, fax

Survey Tool

Structured Questionnaire

¢ Company/Organization Name
General | * Name of representative
Status * Business registration number

* Corporate registration number

¢ Date of establishment
¢ Representative number
¢ Main industry

¢ Representative field in climate technology

¢ Percentage of R&D expenses related to climate

S ¢ Total sales technology
urve
Det 'ly Financial | * Percentage of sales related to climate technology ¢ Percentage of R&D funds by source
etails
Status * Percentage of exports related to climate technology | ® Total number of employees

* Total R&D expenses

¢ Percentage of employees/researchers related to climate

technology

Policy .
¢ Overall Status of Climate Technology
Demand

* Sales of climate technology products

e Current status of technology development and utilization | * Climate technology transfer/introduction

¢ Support for commercialization of climate technology

¢ Intent to participate in government support

Survey Period

Sept 8", 2021 ~ Oct 27", 2021

Organization

Survey Supervision: Green Technology Center

Survey Implementation: Matrix Research Corporation

Source: GTC (2021)

Table 3. Characteristics of the respondents to the Climate Technology Industry Statistics Survey

Classification No. of Cases % Classification No. of Cases %
Non-renewable energy 35 1.6 Agriculture and Livestock 139 6.5
Renewable energy 494 23.0 Water 222 10.3
Climate change forecast and

New energy 97 4.5 _ 15 0.7

monitoring
Energy storage 172 8.0 Adaptation Marine, fisheries, and coastal 24 1.1

itigati Transmission and
Mitigation O 115 5.4 Health 21 1.0
distribution, power IT
Energy demand 715 333 Forest and land 20 0.9
Greenhouse gas fixation 24 1.1 Subtotal 441 20.5
Multi-disciplinary

Subtotal 1,652 76.9 55 2.6

Convergence convergence
Total 2,148 100.0 Subtotal 55 2.6

Source: GTC (2021)
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Table 4. Mid to long-term labor force demand forecast in climate technology industry by Korea Standard

Industry Sub-Classification (2023 ~2030)

Sales
. . . No. of Employees (persons) Increment Growth rate
KSIC Sub-Classification (million ( ) | @ 2020~2030)
ersons ~
KRW) 2020 2023 2028 2030 p %
Agriculture 27 49 49.62 45.08 43.38 -6 -12.3
Fishing 22 13 13.01 12.88 12.83 0 0.4
Mining of coal, crude
- 43 43.72 42.00 41.33 -1 -2.9
petroleum and natural gas
Manufacture of food
16,310 1,680 1,698.44 1,695.13 1,693.91 14 0.83
products
Manufacture of beverages 171 44 46.84 47.31 47.50 3 7.3
Manufacture of textiles,
4,698 507 485.10 465.03 457.24 -49 -9.75
except apparel
Manufacture of wearing
apparel, clothing accessories - 42 38.25 34.40 32.97 -9 -20.8
and fur articles
Manufacture of wood and
of products of wood and 324 81 77.75 76.21 75.60 -5 -6.48
cork; except furniture
Manufacture of pulp, paper
8,152 257 248.03 227.54 219.87 -37 -14.5
and paper products
Printing and reproduction of
. 1 5 5.12 4.65 4.47 -1 -14.38
recorded media
Manufacture of coke,
briquettes and refined 897 127 136.39 137.75 138.31 11 8.88
petroleum products
Manufacture of chemicals
and chemical products;
. 469,214 19,600 20,432.71 21,795.86 22,426.11 2,826 14.41
except pharmaceuticals and
medicinal chemicals
Manufacture of
pharmaceuticals, medicinal
. . 19,026 1,573 1,748.70 1,744.71 1,743.13 170 10.78
chemical and botanical
products
Manufacture of rubber and
. 17,231 3,185 3,177.85 3,106.27 3,078.11 -107 -3.36
plastics products
Manufacture of other
non-metallic mineral 37,662 6,113 6,260.04 6,152.00 6,109.41 -4 -0.06
products
Manufacture of basic metals 25,306 1,493 1,462.65 1,374.18 1,340.54 -153 -10.2
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Table 4. Mid to long-term labor force demand forecast in climate technology industry by Korea Standard
Industry Sub-Classification (2023 ~2030) (Continued)

Sales
. . . No. of Employees (persons) Increment Growth rate
KSIC Sub-Classification (million
2020 2023 2028 2030 (persons) | (%, 2020~2030)
KRW)
Manufacture of fabricated
metal products, except 11,277 2,294 2,272.82 2,191.78 2,160.29 -133 -5.81
machinery and furniture
Manufacture of electronic
components, computer;
. . 100,263 15,818 17,014.41 17,734.78 18,031.77 2,214 13.99
visual, sounding and
communication equipment
Manufacture of medical,
precision and optical
. 18,632 4,047 4,105.43 4,209.10 4,251.30 205 5.1
instruments, watches and
clocks
Manufacture of electrical
. 131,688 16,487 17,922.90 18,553.46 18,811.86 2,325 14.1
equipment
Manufacture of other
. . 172,568 25,366 25,677.60 25,608.55 25,581.03 215 0.8
machinery and equipment
Manufacture of motor
vehicles, trailers and 67,536 12,850 11,955.14 11,228.74 10,953.00 -1,897 -14.8
semitrailers
Manufacture of other
. 33,314 2,721 2,899.12 3,045.44 3,106.82 386 14.2
transport equipment
Manufacture of furniture 945 109 106.09 102.43 101.00 -8 -7.1
Other manufacturing 864 262 273.49 265.38 262.20 0 0.0
Maintenance and repair
services of industrial 1,192 625 645.40 626.27 618.78 -6 -0.9
machinery and equipment
Electricity, gas, steam and
. o 291,421 9,516 9,439.03 9,183.59 9,083.75 -432 -4.5
air conditioning supply
Water supply 30,564 802 816.34 788.16 777.17 -25 -3.1
Sewage, wastewater, human
and animal waste treatment 3,752 3,398 3,307.23 3,241.61 3,215.73 -182 -54
services
Waste collection, treatment
and disposal activities; 6,340 722 736.81 740.53 742.08 20 2.8
materials recovery
Remediation activities and
other waste management 3,312 118 189.19 180.83 177.59 59 50.0
services
General construction 55,137 3,834 3,862.02 3,728.73 3,676.71 -157 -4.1
Specialized construction
L 21,864 3,789 3,842.69 3,780.59 3,756.06 -33 -0.9
activities
Wholesale trade on own
account or on a fee or 46,644 1,893 1,889.16 1,806.72 1,774.84 -119 -6.3
contract basis
Retail trade, except motor
vehicles and motorcycles
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Table 4. Mid to long-term labor force demand forecast in climate technology industry by Korea Standard
Industry Sub-Classification (2023 ~2030) (Continued)

Sales
. . - No. of Employees (persons) Increment Growth rate
KSIC Sub-Classification (million ( ) | @ 2000~ 2030,
ersons ~
KRW) 2020 2023 2028 2030 p o
Land transport and transport
L 2,433 2,307 2,304.15 2,247.12 2,224.70 -82 -3.6
via pipelines
Warehousing and support
. . 289 107 111.80 109.03 107.94 1 1.3
activities for transportation
Publishing activities 7,783 2,939 3,239.44 3,524.31 3,645.16 706 24.0

Motion picture, video and
television programme
production, sound recording 6 9 8.97 9.24 9.36 1 7.4

and music publishing

activities

Computer programming,

consultancy and related 6,651 2,700 2,933.45 2,992.59 3,016.58 316 11.7
activities
Information service
. 68 159 177.87 176.10 175.40 16 10.1
activities
Financial service activities,
except insurance and 3,484 836 846.23 792.67 772.21 -64 -7.6
pension funding
Real estate activities 1,435 232 233.76 227.98 225.70 -6 -2.8
Research and development 24,796 13,288 14,576.13 15,542.20 15,946.33 2,659 20.0
Professional services 5,075 1,871 2,070.35 2,246.31 2,321.28 451 24.1

Architectural, engineering
and other scientific 17,930 9,025 9,777.19 9,826.18 9,845.84 821 9.1

technical services

Other professional,
scientific and technical 639 157 168.57 171.97 173.35 16 10.1

services

Business facilities
management and business
support services; rental and

leasing activities

Business support services 8,377 4,141 4,231.19 4,146.86 4,113.60 -28 -0.7
Public administration and
defence; compulsory social 1,398 198 208.82 212.00 213.29 15 7.7
security
Education 3,756 1,370 1,361.45 1,321.09 1,305.28 -64 -4.7
Membership organizations 81 590 574.55 560.33 554.74 -36 -6.0
Maintenance and repair
services of personal and 669 137 143.16 141.73 141.17 5 34
household goods
Other personal services
. 5,632 1,422 1,350.35 1,258.44 1,223.45 -198 -13.9
activities
Total 1,686,853 180,951 187,196.52 189,483.83 190,562.04 9,612 5.3
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Table 5. Mid to long—term labor force demand forecast in climate technology industry by Climate Technology
Classification (2023 ~2030)

No. of Employees (persons)
Sales
. . . . Increment | Growth Rate
Field Sub-Classification (million
2020 2023 2028 2030 | (persons) | (%, 2020~ 2030)
KRW)
Non-renewable
60,868 7,975 8,289 8,462 8,536 561 7.0
energy
Renewable
204,105 | 29,368 | 30,255 | 30,556 | 30,705 1,337 4.6
energy
Energy .
: Generation/| New energy 115,395 6,907 7,087 7,190 7,238 331 4.8
GHG Production )
. Conversion | Energy storage| 433,237 | 22,934 | 24,177 | 24,874 | 25,180 | 2,246 9.8
Reduction |and Supply —
Mitigation Transmission
and
o 103,416 | 18,061 | 18,920 | 19,584 | 19,878 1,817 10.1
distribution,
power IT
Energy Demand 590,002 | 69,261 | 71,050 | 71,136 | 71,212 1,950 2.8
Greenhouse gas fixation 15,113 534 546 542 541 6 1.2
Subtotal 1,522,136 | 155,040 | 160,324 | 162,344 | 163,290 | 8,248
Agriculture and Livestock 37,226 5,421 5,575 5,602 5,615 194 3.6
Water 103,702 | 14,462 | 14,854 | 14,779 | 14,760 298 2.1
Climate change forecast and monitoring 813 180 191 196 199 19 10.5
Adaptation Marine, fisheries, and coastal 594 144 152 152 153 8 5.6
Health 3,869 957 1,034 1,079 1,098 142 14.8
Forest and land 631 431 457 458 459 28 6.5
Subtotal 146,835 | 21,595 | 22,263 | 22,266 | 22,284 689
Convergence Multi-disciplinary convergence 17,884 4314 4611 4,873 4,988 674 15.6
Total 1,686,853 | 180,951 | 187,197 | 189,484 | 190,562 | 9,611
3.4.2. 7l 20i2 Q329 MY 3.4.3. X AAHE
71%71& &opd JAgF e o= 20208 AR F ojo] A+ Ao w= LAV A5} oy A] 7]
180,9517g0]A 2030 190,562 2.2 &g Agoltt. & #ofo] S3ld o] Oﬂxd‘c'?l FE3E Aol gttt
AFAEAGL 20209 F 1809510 202590l TEk, FAIO] e 4 gl REL AP 34T 91
189,484%g, Z1Z]31 2030 190,562 2% 2020 HiH| T8 F7HS HolFe ok £ #oFo d¥de &
9.612%0] Fejd Awolck. 20208 A ANFIEAY S Utk 1E AREA JFI1E AHPY AL @
HopollAl It 2 AFAE oUAAY e R oA d AENES FsH] AT ddrIE SA9 HEd 7
T 8AFA(69,2617) 7 AL 2](29,3687F), oI A A% go] tiF=Ql HE At wi(Chung et al., 2022), & A
(22,9347), SHIEOK(18,0017)2] 4] 7157]& 1= o] ?L A= 71E 71971 AYGA Aol 22 HF
A 2 AoR et 203087119 22 AW b & AN B, 757149 HELe LAks BET

orﬂ

4 Be HAAS 5718 Holk Hokx ouAAlor  4FWe| Ylofsh ARute] oket A1 Al aFe
NN AGAILONA 22467, oA AAINA 1,050 WAE, olo] WE §UF AR WaT Ao o
W, SUAASTEO 18179, AOIA 13379 A Hck 8] B9 22 el Aot Al
o2 ehgth(Table 5 FE), A 159700l BE 5 Hobge ATsAL 7|zt
% U myES B9 F} }94 Auo] ol4ro] TS
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371 913 AFAYE WA Holck.

webd FAE 715714 AP B3 2L AGe 7]
714 419 MRS Wk QT Il © Yot o
Aelo] BT 71F71e AAE PP FFYS A
Ba7h Sk, ST BAIFIAE 715714 Aeopel
Pt Aol B A7 vulsle] G 71571 Q
Py B2 4A © 0|y A, Yo R JUsaS
Ui 9 713714 D B A9 Boks FEAos
FEstE, B BAY AP FA L Al FEH
2 Sekste Yo R FA% Bast ok GF 54 ¥
ofelst F3E AEQIo] obd uY ALAPYS
A2 Y FEYS AL wIE 2TE,

o vobk, UE EFG 715714 Hobo] R&D 9
B ohet, 713714 B Fud oligE AEY &
1 229 e Al AR vide] AlFs
ok 71457 259 Fo] 28 Aol 247179
713714 AGPH meadne AAE 59 urh wi

o2 /|&9Y £42 =0T Bast Uk 224 FY
B8 7157169 o9l oA Ast 2 a7 FHekY
o7& PY RS TPl] 05T 7157]4 RADE
o 2R UAS HET 4 Y WS ANT B

o AY @Yol BEF 4 Uk AFVH %L
YUY & Gl BRI o] utslolol Hek

o]
el ol & Jop

N, o

ro

4o m
%
4z A

4. 48
Hagd 24T 7157 de2 A 4= 7le o
d 7BAo] AetEAL, A 27 F439] Hetekil e
FROIA, 7le #4085 F=2 Ve I9F 542 A
8 71%7]1& £ore] deddgdde A +AAd A
o A9 kFo] East Aleltt. d-oke ekl o
gt A A FAHL Qe A A2 Wi

ol I
of S4o]™(Chung et al.,, 2022), 7| $7]& 2o AHYF
3 B AAQ 71xARE 82 5 e 7] AE
&

8 Aol digt A7F FARE AdRelt. ol2et w7
s, & Aold= 71E9] 71%7le AAASA HleolE et

SAAYATE BE AHAGOIAE AT St
Fuet 37hg0] b An AzdoIAL SRR, A%

A, A71AMYel Y] RS 7L S7H0] FEAA U
Epdtt A a9 m2Y 7] 97]&Rok] JEH
ATNEAS SA43 IgFHo] Fashy, A7ARAA
3} 3F5FAI o4 9] Q1E SRR 7} ST EHA] o] & AFY
oo A 9] QIZEFFY Fa/do] Eord Agoltt.
0302 7|%7|& 2obd 347] 1Y a7 Adt
B @4 QlgiEe &% S7HE AR JdiE+=
71971&80k] JIGHRE 7|E0 R YA|FQe}t oY
A A%, AU A], AGIT 5 oHA] B4 E G-&3F A
FEOA 2 £88 HAth FF oz #H AHY
71%71& A8 4dRly Fgol $8S Fa
S AYd Fart glow o oyA] T =4
T = Z2AE QlEk/go] aF Ao
2 HQlth ¥ 7HEEs THEORSY 15.6%, A8(x
73E0F) 14.8%, 71¥ RS I HUEEY 10.5% 5 &S
HopollA 9] 7|E71&1E HAAE F7HE Aol w¢-
2 Aog Yeh, 7|29 73 7edE s Ere
AP AHAEY Aol W8T Ao HRIT

ool 2 A4 Z83t 7% 7]E A AL AR
Fe BF 77| Re AR ARALY] BIFRAR LR
2 39 tolHHo|ARA IHHEZAIFERO] WE
HEFZO] Aol EAstn= |44 o7t Z Q8
sith. % Hoh Jugk 7197|e0g e 47| S84%
= HdliA= @AY 7197]e AAdEARA R HER 7]
F71& AEBAY 7lEko] H= 71¥7E AHERAA
£ FHcta, JIFHE RAY} 7|5 7]e1E 47 8
1y NEE B3 84Tl Qs o] RES FF

ATIAE FAFIA e,

it

—

O i @ N
s

94
ao
A

o o

>

st

)
oy )

2

AL

rh

A =47|edH9 20229% AT
TEAY TR 7]E SAEEE A AEAY
(N2200002) ;9] A|¥og2 yPE|9om, & AP A+
WES EdE A= ASUH
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